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Summary. In the corpuscles of Stannius of sticklebacks and eels two cell types are de­
scribed of presumably endocrine nature. The predominating type, comparable to the cells 
observed in other species, responds to variation in calcium content of the medium and possibly 
produces a hypocalcemic hormone. The second cell type is unreactive to calcium. Since it is 
more active in freshwater than in seawater specimens, this cell type is possibly involved in 
ionic regulation. I t  was not found in two seawater teleost species.
K ey words: Stannius bodies — Euryhaline teleosts — Calcium regulation — Ultra- 
structure.
The corpuscles of Stannius (CS) are small endocrine glands typical of teleosts. 
Usually one pair is found, located a t  the surface of the kidneys. The CS are 
involved in the control of the metabolism of calcium and possibly other ions. 
Homogenates made from CS tissue have a hypocalcemic action (Pang et al., 1974).
The main cell type in the species studied so far is ultrastructurally charac­
terized by large secretory granules (Tomasulo et al., 1970; Carpenter and Heyl, 
1974). This communication presents evidence for the presence of two structurally 
and in all probability also functionally different cell types in the CS of two 
euryhaline species, sticklebacks and eels.
Materials and Methods
Adult freshwater sticklebacks (Qasterosteus aculeatus forma trachurus) and silver eels (An- 
guilla anguilla) were kept in containers with running tap water for 3-6 weeks at 15° C. Small 
cod (Gadus morrhua) and plaice (Pleuronectes platessa) were kept in artificial seawater for
3 weeks a t  15° C.
The CS were prefixed for 10 min in cacodylate buffered (0.1 M; pH 7.2) glutaraldehyde 
solution (2 %) a t  room temperature, and subsequently fixed in similarly buffered solution of 
1% osmium tetroxide, 1.5% potassium dichromate and 1.5% glutaraldehyde, for 1 h a t  0° C.
Observations
The secretoiy cells of the CS in the four species studied are arranged in cords 
or follicles, surrounded by a capillary network. The predominant type in the CS 
of sticklebacks show's an oval nucleus, strands of granular endoplasmic reticulum,
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Fig. 1. Secretory cells of Stannius body of freshwater stickleback, t l  cells of type 1, 12 cyto
plasmic processes of type 2, er erythrocyte, Ic lumen of capillary ( x 12600)
Fig. 2. Secretory cell of Stannius body of the cod ( x 28500)
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a few large mitochondria, some Golgi zones, and large electron dense secretory 
granules with a mean diameter of 0.3 [x (Fig. 1). This cell type is referred to as 
type 1. In between those cells, another cell type is present (type 2). It is less 
numerous and structurally different from the former type. The cell body is long 
and slender, with cytoplasmic projections penetrating between the oval type  1 
cells. The nucleus is cylindrical. The cytoplasm contains strands of granular endo­
plasmic reticulum, m any small mitochondria, an occasional Golgi zone, and small 
secretory granules. The la tter  are moderate electron dense and have a mean 
diameter of 0.12 [jl (Fig. 1). Both cell types are also found in sticklebacks trans­
ferred to seawater for three weeks. However, the secretory activity has clearly
%J %J %J
changed in comparison with the cells of freshwater fishes. Type 1 cells are more 
active in seawater, as is concluded from the presence of more Golgi zones, more 
secretory granules and, especially, more membrane indentations indicative of 
release of the contents of the granules (exocytosis). Judged by the same criteria, 
type 2 cells are more active in freshwater fishes. Adaptation to artificial seawater 
with low calcium content (1.8 mM, compared to 9.0 mM for controls) induced 
signs of decreased secretory activity in type 1 cells; type 2 cells did not noticeably 
change by this treatment.
In  eels, the most common cell type of the CS is structurally similar to the 
type 1 cells of sticklebacks. The secretory granules have the same appearance, 
although the mean diameter is slightly larger (0.4 ¡jl) . There is also a  second cell 
type characterized by small secretory granules (mean diameter: 0.15 (jl ) .  Except 
for the size of the secretory granules, both cell types are hard to discriminate. 
Cell bodies and nuclei of both types are oval in shape. When freshwater eels are 
adapted  for 3 weeks to seawater, type 1 cells show signs of increased, type 2 cells 
of decreased secretory activity, as in sticklebacks.
In plaice and cod only cells structurally comparable to type 1 cells of stickle­
backs and eels have been found. In plaice the secretory granules have a mean 
diameter of 0.3 (jl, in cod of 0.35 rj. (Fig. 2).
Discussion
The structural da ta  presented in this note show tha t  the CS of sticklebacks 
and eels contain two cell types of probably endocrine nature. Functional dif­
ference between the secretory substances of both types is indicated, although both 
presumably have a role in the hormonal control of ion regulation. Type 1 cells 
are more active in seawater, type 2 cells in freshwater. Furthermore, type 1 cells 
react to  a decrease of calcium content of the medium, while type 2 cells do not.
Although m any light and electron microscope studies of the CS of several 
teleost species are available, evidence for a second functional cell type is lacking 
up to now. Nevertheless, several authors found indications th a t  the cell population 
of the CS is inhomogeneous. But structurally different cells have been usually 
considered as functionally different stages of the same type of cell (e.g. Carpenter 
and Heyl, 1974).
The type 1 cells of sticklebacks and eels, as well as the cells found in plaice and 
cod, are structurally comparable to the cells described in ultrastructural studies 
of other species (Tomasulo et al., 1970; Carpenter and Heyl, 1974). The substance
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produced in these cells m ay represent hypocalcin, the hypocalcemic factor 
recently isolated from the OS of killifish, catfish and cod by Pang el al. (1974) 
and  Pang and Pang (1974).
Cells resembling the type 2 cells in sticklebacks and eels m ay  be more wide­
spread in euryhaline or freshwater species. I t  is possible th a t  the  small secretory 
granules mentioned by Hiroi (1970) in his s tudy of the CS of chum salmon are 
produced by a similar cell type. Our observation th a t  type 2 cells are more active 
in freshwater th a n  in seawater fishes is consistent with the finding th a t  cells of 
this type are absent in the seawater species examined, plaice and cod.
Experiments are in progress to define the function of the  type  2 cells.
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